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INSPECTOR  GENERAL 
DEPARTMENT  OF  DEFENSE 
400  ARMY  NAVY  DRIVE 
ARLINGTON.  VIRGINIA  22202 


February  14,  1994 

MEMORANDUM  FOR  ASSISTANT  SECRETARY  OF  THE  NAVY  (FINANCIAL 

MANAGEMENT) 

SUBJECT:  Audit  Report  on  Warranties  for  the  Navy  F-404  Jet  Aircraft  Engine 
(Report  No.  94-041) 


We  are  providing  this  report  for  your  information  and  use.  This  report  resulted 
from  our  Audit  of  Jet  Aircraft  Engine  Durability  (Project  No.  3LB-5007).  It  discusses 
the  Navy's  efforts  to  invoke  the  provisions  of  the  F-404  jet  aircraft  engine's  warranties. 

Comments  from  the  Assistant  Secretary  of  the  Navy  (Research,  Development 
and  Acquisition)  on  a  draft  of  this  report  were  considered  in  preparing  this  final  report. 
The  comments  conformed  to  the  requirements  of  DoD  Directive  7650.3  and  there  are 
no  unresolved  issues.  Therefore,  no  additional  comments  are  required. 

The  courtesies  extended  to  the  audit  staff  are  appreciated.  If  you  have  any 
questions  on  this  audit,  please  contact  Mr.  Christian  Hendricks,  Program  Director,  at 
(703)  692-3394  (DSN  222-3394)  or  Mr.  James  Komides,  Project  Manager,  at 
(703)  692-3420  (DSN  222-3420).  The  planned  distribution  of  this  repon  is  in 
Appendix  H.  The  audit  team  members  are  listed  inside  the  back  cover. 


Robert  J.  Lieberman 
Assistant  Inspector  General 
for  Auditing 


This  special  version  of  the  report  has  been  revised  to  omit  source  selection  and 
contractor  confidential  or  proprietary  information. 


Office  of  the  Inspector  General,  DoD 


Report  No.  94-041  February  14, 1994 

(Project  No.  3LB-5007.01) 

REPORT  ON  WARRANTIES  FOR  THE  NAVY  F-404  JET 
AIRCRAFT  ENGINE 


EXECUTIVE  SUMMARY 


Introduction.  This  report  covers  part  of  our  audit  of  Jet  Aircraft  Engine  Durability 
(Project  No.  3LB-5007).  Additional  issues  related  to  the  durability  of  jet  engines  used 
in  DoD  aircraft  are  or  will  be  discussed  in  separate  reports.  The  F-404  jet  engine  is 
used  in  the  Navy's  F/A-18  aircraft.  At  the  time  of  the  audit.  General  Electric  had 
reevaluated  the  durability  of  the  F-404  engine  and  recommended  new  reduced  life 
limits  for  many  of  the  components  in  the  engine. 

Objectives.  The  objective  of  this  part  of  our  audit  was  to  evaluate  the  Navy's  efforts 
to  invoke  the  engine  warranties  and  recover  the  cost  of  the  reduced  life  of  the 
F-404  engine's  components.  We  also  evaluated  the  effectiveness  of  applicable  internal 
controls. 

Audit  Results.  Although  the  Navy  invoked  the  warranty  provisions  to  obtain 
reimbursement  for  the  life  it  will  not  achieve  from  nine  defective  F-404  engine 
components,  it  had  not  invoked  the  warranty  provisions  to  obtain  compensation 
(including  redesign  costs)  for  other  defective  components  that  Me  covered  by  warranty. 
As  a  result,  the  Navy  can  seek  an  estimated  *  *  of  additional  compensation  from 

General  Electric  for  replacement  and  redesign  of  engine  components. 

Internal  Controls.  The  audit  identified  no  material  internal  control  weaknesses  and  no 
weaknesses  in  implementation  of  the  Federal  Managers'  Financial  Integrity  Act.  See 
Part  I  for  details  of  our  review  of  internal  controls  assessed. 

Potential  Benefits  of  Audit.  Approximately  *  *  in  potential  monetary  benefits  can 
be  realized  by  pursuing  the  recovery  of  the  costs  of  all  defective  engine  components 
(Appendix  F). 

Summary  of  Recommendations.  We  recommended  that  the  Commander,  Naval  Air  . 
Systems  Command  invoke  the  provisions  of  the  warranty  that  require  General  Electric 
to  redesign  or  replace  all  F-404  engine  components  that  are  defective. 

Management  Comments.  The  Department  of  the  Navy  agreed  to  take  the 
recommended  actions.  See  Part  II  for  a  full  discussion  of  management's 
responsiveness. 


*  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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Audit  Response.  The  Navy's  comments  to  Recommendations  1.,  2.,  and  3.  are 
responsive  and  additional  comments  are  not  required.  The  Navy  and  General  Electric 
agreed  to  further  revisions  on  the  life  limits  of  the  F-404  engine  components  after  the 
issuance  of  our  draft  report.  We  have  revised  the  report  to  reflect  the  new  limits.  (See 
Part  IV  for  the  complete  text  of  the  Navy's  comments.) 
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Background 


The  F-404  engine  is  used  in  the  Navy's  F/A-18  aircraft.  The  Navy  began 
buying  the  engine  in  1976,  and  at  the  time  of  the  audit  General  Electric,  the 
engine  designer,  was  still  manufacturing  it.  In  1987,  the  Navy  introduced 
competition  to  reduce  the  cost  of  the  F-404  engines.  Pratt  and  Whitney  was 
selected  as  the  second  source  contractor.  At  the  time  of  the  audit,  the  Navy 
had  procured  1,910  F-404  engines  from  General  Electric  and  215  engines  firom 
Pratt  and  Whitney  valued  at  approximately  *  *  . 

The  Navy  has  procured  17  lots  of  the  F404  engine.  The  advance  acquisition 
contract  for  Lot  18  (FY  1994)  has  been  awarded  but  not  yet  defmitized,  ^d 
deliveries  are  not  scheduled  to  begin  until  April  1995.  Each  lot  of  engines  is  a 
group  of  engines  bought  as  one  item  under  a  contract.  General  El^tric 
manufactured  lots  1  through  17  of  the  F-404  engines,  while  Pratt  and  Witney 
manufactured  some  of  the  engines  in  lots  11,  12,  and  13.  General  Electric  will 
also  manufacture  lot  18. 

As  of  January  1,  1985,  DoD  was  required  by  Public  Law  98-525  to  obtain 
warranties  when  procuring  major  weapons  systems  that  cost  more  than 
$100,000  or  for  which  the  total  acquisition  cost  was  more  than  $10  million. 
The  Navy  procured  lots  1  through  9  of  the  F-404  engines  before  the  enactment 
of  the  legislation  and  the  contracts  for  those  lots  contained  very  limited  warranty 
provisions.  However,  lots  10  through  18,  which  the  Navy  procured  after  the 
legislation  was  passed,  contained  more  extensive  warranties. 

In  1992,  General  Electric  reevaluated  the  durability  of  the  components  in  the 
F-404  engine  and  recommended  reduced  life  limits  for  many  of  them.  Many  of 
those  components  are  warranted  by  General  Electric. 


Objectives 


The  objective  of  this  audit  was  to  evaluate  the  Navy's  efforts  to  invoke  the 
engine  warranties  and  recover  the  cost  of  the  reduced  life  of  the  F404  engine's 
components.  We  also  evaluated  the  effectiveness  of  applicable  internal  controls. 


Scope  and  Methodology 


Review  of  Records.  We  reviewed  and  evaluated  Navy  and  contractor 
documents  and  records  related  to  the  life  limits  of  the  F-404  engine's 
components,  and  the  warranties  for  those  components,  that  were  prepared 
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between  July  1985  and  August  1993.  We  also  interviewed  cognizant  Navy 
contracting  officials  and  F/A-18  engine  program  office  personnel,  officials  at 
General  Electric  and  Pratt  and  Whitney,  and  personnel  at  the  Defense  plant 
representative  offices. 

Auditing  Standards.  This  economy  and  efficiency  audit  was  made  from  May 
through  August  1993  in  accordance  with  auditing  standards  issued  by  the 
Comptroller  General  of  the  United  States  for  economy  and  efficiency  audits,  as 
implemented  by  the  Inspector  General,  DoD,  and  accordingly  included  such 
tests  of  internal  controls  as  were  considered  necessary.  Organizations  visited  or 
contacted  during  the  audit  are  in  Appendix  G. 


Internal  Controls 


Controls  Assessed.  We  evaluated  the  Navy's  controls  for  ensuring  that  the 
warranty  provisions  for  the  F-404  engine  were  invoked  where  appropriate.  We 
also  reviewed  the  implementation  of  the  Federal  Managers'  Financial  Integrity 
Act  pertaining  to  the  audit  objective. 

Internal  Control  Weaknesses.  Because  some  of  the  provisions  of  the 
warranties  on  the  F-404  engines  were  not  invoked,  the  applicable  internal 
controls  were  not  fully  effective.  Nevertheless,  the  internal  weakness  was  not 
considered  to  be  material.  We  did  not  disclose  weaknesses  in  the 
implementation  of  the  Federal  Managers'  Financial  Integrity  Act. 


Prior  Audits  and  Other  Reviews 


There  has  been  no  other  audit  coverage  of  this  specific  issue  in  the  last  5  years. 


3 


This  page  was  left  out  of  orignial  document 


Part  II  -  Finding  and  Recommendations 


Pursuing  Reimbursement  for  Warranty 
Claims  Associated  with  Defects  in  the 
Navy’s  F-404  Engine 

Although  the  Navy  invoked  the  warranty  provisions  to  obtain 
reimbursement  for  the  life  it  will  not  achieve  from  nine  defective 
F-404  engine  components,  it  had  not  invoked  the  warranty  provisions  to 
obtain  compensation  (including  redesign  costs)  for  ^1  defective 
components  that  are  covered  by  warranty.  We  attributed  this  condition 
to  a  lack  of  management  oversight.  As  a  result,  the  Navy  can  seek  an 
estimated  *  *  of  additional  compensation  from  General  Electric  for 

replacement  and  redesign  of  engine  components. 


Background 


Public  Law  98-525,  section  1234,  effective  January  1,  1985,  was  passed  as  a 
result  of  congressional  concerns  that  weapons  systems  often  fail^  to  meet  their 
military  missions,  were  operationally  unreliable,  and  had  defective  and  shoddy 
workmanship.  The  Public  Law  requires  the  Federal  Government  to  obtain 
warranties  on  production  contracts  for  major  weapons  systems  that  cost  more 
than  $100,000  or  for  which  the  total  acquisition  cost  is  more  than  $10  million. 
The  contractor  must  provide  the  Government  with  a  writtp  guarantee  that  the 
weapons  systems  will  conform  to  design  and  manufacturing  requirements,  be 
free  from  defects  in  material  and  workmanship,  and  conform  to  specific 
performance  requirements. 

The  Public  Law  states  that  if  the  product  does  not  meet  the  required 
specifications,  the  Secretary  of  Defense  will  instruct  the  contractor  to  promptly 
take  corrective  action.  The  contractor  must  correct  the  failure  at  no  additional 
cost  to  the  Government  or  repay  reasonable  costs  that  the  Government  incurred 
in  taking  the  corrective  action. 

In  accordance  with  Public  Law  98-525,  the  Navy  obtained  comprehensive 
warranties  for  the  F-404  engine  components.  The  major  components  of  the 
F-404  engine  are  illustrated  in  Appendix  A.  Beginning  in  March  1985,  the 
Navy  obtained  warranties  for  each  remaining  lot  (10  toough  18)  of  the 
F-404  engines  it  procured  or  planned  to  procure.  In  addition  to  materials  and 
workmanship,  the  expanded  warranties  also  covered  design  and  the  structural 
life  of  the  engine. 


*  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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F-404  Engine 


In  1992,  the  Navy's  F/A-18  engine  program  management  office  requested  that 
General  Electric  reassess  the  lives  of  all  critical  rotating  or  life  limited 
F-404  engine  components.  In  1992,  the  F-4()4  engine  had  caused 
two  catastrophic  accidents  and  the  durability  of  the  engine  was  in  question.  At 
the  completion  of  its  evaluation.  General  Electric  recommended  that  the  Navy 
reduce  the  life  limits  of  many  of  the  engine  components. 

Although  controls  over  the  administration  of  the  contract  were  in  place,  the 
Navy  did  not  consistently  invoke  the  warranty  coverage  for  each  component 
among  the  lots  of  engines  it  bought.  We  attributed  the  Navy's  nonexercise  of 
all  warranty  contracts  with  General  Electric  to  a  lack  of  management  oversight 
by  the  Navy's  F-404  contracting  office. 


Navy  Action  to  Invoke  Warranties.  When  General  Electric  recommended  that 
the  Navy  reduce  the  life  limits  of  many  components  in  the  engine  to  levels  well 
below  the  originally  contracted  specifications,  the  Navy  invoked  some  of  its 
warranty  provisions  for  structural  defects. 

In  January  1992,  the  Navy's  contracting  officer  issued  letters  notifying  General 
Electric  of  a  warranty  breach  for  the  F-404  engine's  stage  2  and  stage  3  fan 
disks.  In  June  1992,  the  Navy  notified  the  contractor  of  a  warranty  breach  on 
the  F-404  engine's  stage  1  fan  disk  and  forward  cooling  plate.  In  July  1993, 
the  Navy  issued  letters  notifying  General  Electric  of  a  warranty  breach  for  the 
F-404  engine's  high  pressure  compressor  (HPC)  stage  3  disk,  HPC  forward 
spools  (Nos.  1  and  2),  low  pressure  turbine  (LPT)  disk,  and  LPT  forward  seals. 

In  August  1992,  General  Electric  provided  replacements  for  some  of  the 
components  that  the  Navy  claimed  were  not  meeting  structural  life 
requirements.  Replacement  parts,  including  50  forward  cooling  plates  and 
129  stage  1  fan  disks,  were  provided  by  General  Electric  to  the  Navy.  At  the 
time  of  the  audit,  the  Navy  was  negotiating  on  the  remaining  parts  identified  in 
its  letters. 

Additional  Actions  Needed  to  Recover  the  Cost  of  Reduced  Component 
Life.  Although  the  Navy  took  actions  to  invoke  the  warranty  provisions 
covering  structural  defects  on  the  components,  listed  above,  additional  actions 
are  needed  per  the  terms  of  the  warranties.  Specifically,  Acre  are  additional 
components  that  will  not  achieve  the  life  specified  in  the  warranty,  which  the 
Navy  had  not  pursued  at  the  time  of  the  audit. 

Components  in  Lot  10.  The  Navy's  letter  notifying  General  Electric  of  a 
warranty  breach  on  the  stage  1  fan  disk  covered  engines  in  lots  12  and  higher. 
However,  the  letter  did  not  include  stage  1  fan  disks  and  aft  shafts  in 
173  engines  that  were  purchased  under  lot  10. 

Section  E.4  of  the  Navy  warranty  for  lot  10  engines  (contract 
number  N00019-85-C-  0129)  states,  if  any  cold  section  part  of  the  engine  (the 
stage  1  fan  disk  and  aft  shaft  are  cold  section  parts;  that  is,  they  are  not  located 
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in  the  combustion  part  of  the  engine)  has  a  life  wiAout  repair  of  less  than  that 
specified  in  the  warranty,  the  contractor  shall  provide  all  engineering  hardware 
necessary  to  complete  a  redesign  that  will  achieve  a  life  without  repair  of  that 
stated  in  the  warranty,  engineering  and  redesign  hardware  support  for 
development  and  qualification  testing  of  the  redesign,  and  all  component  rig  or 
bench  testing  required  for  development  and  qualification  of  die  redesign. 
Additionally,  if  repeated  warranty  breaches  show  any  cold  section  part  to  have  a 
life  less  than  half  that  specified  in  the  warranty,  the  contractor  shall  provide  all 
parts  and  labor  necessary  to  incorporate  the  redesign  in  each  engine  for  which 
there  is  a  warranty  breach. 

The  stage  1  fan  disk  and  the  aft  shaft  have  been  redesigned.  The  173  stage  1 
fan  disks  purchased  under  lot  10  are  expected  to  achieve  *  engine  cycles,  or 
less  than  half  the  *  that  are  warranted  under  lot  10.  Similarly,  the  aft  shafts 
are  expected  to  achieve  only  ♦  of  the  *  cycles  warranted  under  lot  10. 

Although  the  components  are  not  expected  to  reach  half  their  warranted  lives, 
the  Navy  did  not  include  the  components  in  its  letters  that  notified  General 
Electric  of  breaches  of  the  warranty.  We  estimated  that  at  least  *  *  should 
be  pursued  from  General  Electric  for  life  lost  on  the  stage  1  fail  disk  and  the  aft 
shafts  acquired  under  lot  10  of  the  engine  procurement  (Appendix  B). 

Components  in  Lots  12  through  18.  The  warranty  for  lots  12  through  18  of 
the  F-404  engines  obtained  under  contract  number  N00019-86-C-0247  covers 
the  full  structural  life  of  many  of  the  F-404  engine  components.  Section  B.2.h 
of  the  warranty  states  that  the  structural  life  (without  repair  or  parts 
replacement)  of  the  engines/modules  tendered  for  delivery  and  accepted  under 
this  contract  shall  be  not  less  than  that  defined  by  p^graph  A.7.  Paragraph 
A. 7.  contains  a  table  identifying  each  component  and  its  warranted  life. 

At  the  time  of  audit,  the  Navy  had  not  notified  General  Electric  of  a  warranty 
breach  on  the  high  pressure  turbine  module's  disk,  in  lots  12  through  18.  The 
disks  are  not  expected  to  meet  their  structural  life  requirements  as  specified  in 
paragraph  A.7  of  the  warranty.  We  estimated  that  at  least  *  should  be 
pursued  from  General  Electric  through  the  warranty  for  life  lost  on  the  disk 
(Appendix  C). 

Components  BuUt  by  Pratt  and  Whitney.  We  also  evaluated  the  warranty 
provisions  of  the  Navy’s  contract  for  F-404  engines  (contract 
number  N00019-86-C-0045)  with  Pratt  and  Whitney  to  determine  Pratt  and 
Whitney's  responsibility  for  the  replacement  of  defective  engine  components. 
Pratt  and  Whitney  built  F-404  engines  in  lots  12  and  13  and  warranted  the 
structural  life  of  the  engines  in  those  lots. 

Section  E.2.  of  the  warranty  with  Pratt  and  Whimey  states  that  any  warranty 
breach  reveals  a  deficiency  which  must  be  corrected  by  redesign,  the  contractor 
will  provide  all  hardware  necessary  to  eliminate  the  cause  of  the  breach,  in  each 
engine  which  has  been  tendered  for  delivery  and  accepted  under  this  contract 
and  has  accrued  at  least  *  engine  operating  hours,  providing  the 
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breach:  is  unique  to  the  engines/modules  delivered  by  the  contractor  or  results 
from  a  design  deficiency  for  which  the  contractor  had  design  respoiwibility. 
Any  design  and  development  work  necessary  for  qualification  of  a  modification 
to  eliminate  the  cause  shall  be  funded  or  conducted  by  the  Government. 

General  Electric  may  be  responsible  for  some  of  the  F-404  engine  components 
built  by  Pratt  and  Whitney  that  do  not  meet  their  structural  life  requirements  to 
the  extent  that  failure  to  meet  the  structural  life  requirements  is  due  to  design 
deficiencies  rather  than  manufacturing  defects. 

Although  the  Navy  indicated  that  it  was  planning  to  pursue  General  Electric  for 
the  defective  components  in  engines  in  lots  12  and  13  that  Pratt  and  Whitney 
built,  at  the  time  of  the  audit,  it  had  not  taken  action.  We  estimated  that  at  least 

♦  *  of  components  (based  on  the  life  lost  from  components  in  engines 
acquired  in  lots  12  and  13  from  Pratt  and  Whitney  [Appendix  D])  should  be 
pursued  from  General  Electric. 

Redesign.  In  addition  to  the  reimbursement  that  is  achievable  by  exercising  the 
warranties  for  the  life  of  the  components  that  was  lost  because  of  poor 
durability,  we  believe  that  the  Navy  is  entitl^  to  recover  the  payments  it  made 
for  redesigning  components  of  the  F-404  engines. 

Sections  E.3.  and  E.4.  of  the  Navy's  warranties  with  General  Electric  for 
lots  10  and  11  state  that  if  any  cold  or  hot  section  part  of  the  engine  has  a  life 
without  repair  of  less  than  that  specified  in  the  warranty,  the  contractor  shall 
provide  all  engineering  hardware  necessary  to  complete  a  redesign  that  will 
achieve  a  life  without  repair  of  that  stated  in  the  warranty,  engineering  and 
redesign  hardware  support  for  development  and  qualification  testing  of  the 
redesign,  and  all  component  rig  or  bench  testing  required  for  bench  testing 
required  for  development  and  qualification  of  the  redesign. 

Based  on  the  new  life  limits  recommended  by  General  Electric,  four  of  the 
components  in  the  F-404  engine,  the  stage  1,  2,  and  3  fan  disks  and  the  ^ 
shaft,  have  been  redesigned  because  they  did  not  achieve  their  structural  hfe 
requirements.  The  Navy  had  not  taken  action  to  obtain  payment  for  the 
redesign.  Instead,  the  Navy  paid  General  Electric  *  *  (Appendix  E)  to 

redesign  those  engine  components  under  the  Component  Improvement  Program, 
a  program  that  provides  for  sustaining  General  Electric  engineering  efforts  to 
improve  the  F-404  engine  system.  The  Navy  should  follow  through  to  recover 

*  ♦  from  General  Electric  under  the  warranty. 


Conclusions 


The  Navy's  warranties  provided  remedies  for  the  loss  of  engine  life  due  to 
defective  components.  We  concluded  that  the  Navy  should  request 
compensation  for  an  estimated  *  *  for  the  engine  life  it  will  not  achieve  on 


*  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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Pursuing  Reimbursement  for  Warranty  Claims  Associated  with  Defects  in  the 
Navy's  F-404  Engine 


engine  components,  and  *  *  to  have  components  redesigned.  The  costs  can 
be  recovered  from  General  Electric  under  the  provisions  of  the  Navy's  warranty 
for  the  engine.  To  recover  the  estimated  *  *  ,  the  Navy  must  act  to  invoke 
the  provisions  of  its  warranties. 


Recommendations,  Management  Comments,  and  Audit 
Response 


1.  We  recommend  that  the  Commander,  Naval  Air  Systems  Command 
negotiate  compensation  from  General  Electric  under  the  F-404  engine 
warranty  provisions  for  the  engine  components  procured  under  lot  10  and 
lots  12  through  18  that  vdll  not  meet  their  warranted  life. 

Management  Comments.  The  Navy  concurred  with  the  recommendation  and 
suggested  that  we  substitute  the  word  "Request”  with  "Negotiate"  because  the 
contracting  officer  has  requested  compensation  for  all  of  the  components  not 
meeting  the  warranty  provisions  of  contracts  N00019-85-C-0129  and 
N00019-86-C-0247. 

2.  We  recommend  that  the  Commander,  Naval  Air  Systems  Command 
negotiate  compensation  from  General  Electric  for  the  F-404  engine 
components  procured  under  lots  12  and  13  from  Pratt  and  Whitney,  that 
will  not  meet  their  warranted  life,  for  which  General  Electric  had  design 
responsibility. 

Management  Comments.  The  Navy  concurred  with  the  recommendation  and 
stated  that  it  intends  to  pursue  compensation  from  General  Electric  for  the 
engines  procured  from  Pratt  and  Whitney  in  Lots  12  and  13. 

3.  We  recommend  that  the  Commander,  Naval  Air  Systems  Command 
negotiate  compensation  from  General  Electric  for  funds  expended  to 
redesign  F-404  engine  components. 

Management  Comments.  The  Navy  concurred  with  the  recommendation  and 
stated  that  it  intends  to  obtain  compensation  for  redesign  of  deficient 
components  during  warranty  negotiation. 

Audit  Response.  The  Navy's  comments  to  Recommendations  1.,  2.,  and  3. 
are  responsive  and  additional  comments  are  not  required.  The  Navy  ^d 
General  Electric  agreed  to  further  revisions  of  the  life  limits  of  the  F-404  engine 
components  after  the  issuance  of  our  draft  report.  We  have  revised  the  report  to 
reflect  the  new  limits. 
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Part  ni  -  Additional  Information 


Appendix  A.  F-404  Engine  and  Major 

Components 


ConriDresscr 


Combustor 


rjrs  Turbine 


Low  Pressure  Turbine 


Afterburner 


Appendix  B.  Warranty  Remedies  for  Engines  Bought  Under 

Procurement  Lot  10  (General  Electric  Engines) 
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Appendix  C.  Warranty  Remedies  for  Procurement  Lots  12  through 

18  (General  Electric  Engines) 
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Appendix  D.  Warranty  Remedies  for  Procurement  Lots  12  and  13 

(Pratt  and  Whitney  Engines) 
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Appendix  E.  Redesign  Costs  that  are  Recoupable 

Under  the  Provisions  of  the 
Warranty  with  General  Electric 


Redesigned  Component 


Cost 


Stages  2  and  3  Fan  Dovetail 
Stage  1  Fan  Disk 
Fan  Aft  Shaft 

Total 


♦  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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Appendix  F.  Summary  of  Potential  Benefits 

Resulting  from  Audit 

Recommendation  Type  and  Amount 

Reference  Description  of  Benefit  of  Benetit 


1. 


2. 


3. 


Economy  and  Efficiency.  T^e  Navy 
can  pursue  warranty  remedies  (one 
time)  from  General  Electric  for 
defective  components. 


Economy  and  Efficiency.  The  Navy 
can  pursue  warranty  remedies  (one 
time)  firom  General  Electric  for 
defective  components  procured  from 
Pratt  and  Whitney  for  which 
General  Electric  had  design 
responsibility. 


Economy  and  Efficiency. 

The  Navy  can  pursue  the  recovery 
(one  time)  of  the  costs  of 
redesigning  defective  engine 
components. 


Funds  put  to  better 
use  through 
reimbursement  or  a 
manufacturer  credit 
from  General  Electric 
of  at  least  *  .  An 
equivalent  reduction 
could  then  be  made  in 
the  Defense  Business 
Operating  Fund 
Appropriation 
97X4930.NC1A. 

Funds  put  to  better 
use  through 
reimbursement  or  a 
manufacturer  credit 
from  General  Electric 
of  at  least  *  .  An 
equivalent  reduction 
could  then  be  made  in 
the  Defense  Business 
Operating  Fund 
Appropriation 
97X4930.NC1A. 

Funds  put  to  better 
use.  Tlie  Navy  could 
recover  *  of  Research, 
Development,  Test, 
and  Evaluation 
Appropriation 
173.1319. 


*  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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Appendix  G.  Organizations  Visited  or  Contacted 


Office  of  the  Secretary  of  Defense 

Under  Secretary  of  Defense  for  Acquisition,  Washington,  DC 


Department  of  the  Navy 

Naval  Air  Systems  Command,  Washington,  DC 
Naval  Air  Warfare  Center,  Trenton,  NJ 
Naval  Aviation  Depot,  Jacksonville,  FL 


Defense  Agencies 

Defense  Plant  Representative  Office,  General  Electric,  Cincinnati,  OH 
Defense  Plant  Representative  Office,  Pratt  and  Whitney,  West  Palm  Beach,  FL 


Non-Defense  Agencies 

National  Aeronautics  and  Space  Administration,  Lewis  Research  Center, 
Cleveland,  OH 

General  Accounting  Office,  Washington,  DC 


Congressional  Committees 

Senate  Appropriations  Committee,  Washington,  DC 


Contractors 

General  Electric  Company,  Washington,  DC 

General  Electric  Company,  General  Electric  Aircraft  Engines,  Cincinnati,  OH 
General  Electric  Company,  General  Electric  Aircraft  Engines,  Lynn,  MA 
United  Technologies  Corporation,  Pratt  and  Whitney,  West  Palm  Beach,  FL 
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Appendix  H.  Report  Distribution 


Office  of  the  Secretary  of  Defense 

Under  Secretary  of  Defense  for  Acquisition  and  Technology 
Deputy  Under  Secretary  of  Defense  for  Logistics 
Assistant  to  the  Secretary  of  Defense  for  Public  Affairs 
Comptroller  of  the  Department  of  Defense 


Department  of  the  Navy 

Secretary  of  the  Navy 

Assistant  Secretary  of  the  Navy  (Financial  Management) 

Comptroller  of  the  Navy 

Chief  of  Naval  Operations 

Headquarters,  Naval  Air  Systems  Command 

Auditor  General,  Naval  Audit  Service 


Department  of  the  Air  Force 

Air  Force  Audit  Agency 


Defense  Agencies 

Director,  Defense  Contract  Audit  Agency 

Director,  Defense  Intelligence  Agency 

Director,  Defense  Logistics  Agency 

Director,  Defense  Logistics  Studies  Information  Exchange 

Director,  National  Security  Agency 


Non-Defense  Federal  Organizations 

Office  of  Management  and  Budget 

U.S.  General  Accounting  Office  .  ,  ^  « 

National  Security  and  International  Affairs  Division,  Techmcal  Information  Center 
National  Security  and  International  Affairs  Division,  Defense  and  National 
Aeronautics  and  Space  Administration  Management  Issues 
National  Security  and  International  Affairs  Division,  Military  Operations  and 
Capabilities  Issues 
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Appendix  H.  Report  Distribution 


Non-Defense  Federal  Organizations  (cont’d) 


Chairman  and  Ranking  Minority  Member  of  each  of  the  following  Congressional 
Committees  and  Subcommittees: 

Senate  Committee  on  Appropriations 

Senate  Subcommittee  on  Defense,  Committee  on  Appropriations 
Senate  Committee  on  Armed  Services 
Senate  Committee  on  Governmental  Affairs 
House  Committee  on  Appropriations 

House  Subcommittee  on  Defense,  Committee  on  Appropriations 
House  Committee  on  Armed  Services 
House  Committee  on  Government  Operations 

House  Subcommittee  on  Legislation  and  National  Security,  Committee  on 
Government  Operations 
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Part  rV  -  Management  Comments 


Department  of  the  Navy  Comments 


THf  ASSISTANT  SECRETARY  OF  THE  NAVY 
(RMtarcfl.  OtvMoomwit  and  Aequnitieni 
WASHINCTON,  O.C.  20350-1000 

0 :  1594 

MQIORANDUM  FOR  THI  DEPARTMENT  OF  DEFENSE  ASSISTANT  INSPECTOR 
SENERAL  FOR  AUDZTZNS 

SUbj:  OODIO  DRAFT  REPORT  OH  THE  NAVY'S  EFFORTS  TO  INVOKE  THE 
PROVISICWS  OF  WARRANTIES  ON  ITS  F-404  JET  ENGINE 
(PROJECT  NUMBER  3LB-5OO7.0X) 

R«I:  (a)  Daparcaanr  o£  Dmtmnmm  Znapmetor  Ganaral  mmmo  or  2 

Sovmaoar  93,  suPjacr  as  aPova 

Enci:  ca}  Daparcaant  of  tha  Navy  Raaponsa  to  Draft  Audit  Raporc 

r  an  responding  to  tta  draft  audit  report  forwarded  by 
reference  (a)  concerning  the  Navy's  efforts  to  invoke  tba 
provisions  of  warranties  on  its  F-404  jac  engine, 

The  Deparctanc  of  tba  Navy  concurs  with  the  recoamendations . 
our  detailad  response  to  the  audit,  including  additional 
clarifications  to  tha  report,  is  provided  ae  enclosure  (l)  . 


Nora  siatJcin 

Copy  to: 

NAVINSGEN 

NCB-53 
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TVpflrtmgni  nf  thm  Nawj  rnmnmntm 


OEPARTMEST  OF  THE  KAVY  RESPONSE 
TO 

OOOZG  DRAFT  REPORT  OF  K0V1XBER  2,  1993 
ON 

THE  NAVY'S  EPFOmrS  TO  INVOKE  THE  PROVXSIONS  OP 
THE  WARRANTIES  CN  ITS  r-404  JET  AIRCRAFT  EKGX2IE 
(3X3-5007.01) 

Flaaiag: 

AlteougH  th«  Navy  Invoicad  thm  varranry  provisions  to  obtain 
rsimburssaant  for  tbs  Ilfs  it  will  not  acbisvs  froa  nlzis 
dsfeetivs  P-404  sngins  coaponsnrs.  it  bad  not  invoicsd  tbs 
warranty  provisions  to  obtain  coapsnsation  (Including  rsdssign 
costs)  for  otbsr  dsfsctlvs  coaponsnts  tbat  ars  covsrsd  by 
warranty.  Ws  attributs  tbia  condition  to  a  lacic  of  naMgsssnt 
ovsrsigbt.  As  a  rssult.  tbs  Navy  can  sssb  an  sstlaatsd  * 

^  of  additional  csspsnsaticn  froa  oansral  Elsctric  for 
replacaasnt  and  rsdssxgn  of  angins  coaponsnts* 

RfggaaRadttiBMg 

Racoaasnd  tbat  tbs  Ccaaandsr.  Naval  Air  Systsas  Cosaaand: 

1.  Rsgusst  eoBpsnsaticn  froa  Gsnsral  Elsctric  under  tbs 
?-404  sngins  warranty  provisions  for  tbs  sngins  coaponsnts 
procursd  undsr  lot  10  and  lots  12  tbrougn  18  tbat  will  not  asst 
tbsir  warrantsd  lifs* 

Popnrtasgc  of  tbs  NavT  JEosltion; 

Concur*  Kowsvsr,  rsccaaMmd  tbat  **Rsq«sst**  bs  ebangsd  to 

**Nsqotiats**  sines  tbs  contracting  offlcsr  bas  rscfusstsd  _ 

coapsnsation  for  all  cexBponsnts  vbleb  do  not  asst  tbs  vssranty 
provisions  of  contracts  KOOOl9-85-c-oi39  and  N000l9-ss-c-oa47 . 

2«  Rsqusst  coapsnsation  froa  Gsnsral  Elsctric  for  tbs  r-404 
sngins  coaponsnts  procursd  undsr  lots  12  and  13  froa  Pratt  and 
whitnsy,  tbat  will  not  asst  tbsir  warrantsd  Ilfs*  for  vbicb 
Gsnsral  Elsctric  bad  dssign  rssponsibility* 

Pspsrtasttt  tbs  Haw  Position: 

concur*  Tbs  Navy  intsnda  to  pursue  coapsnsation  from  GE  for  tbs 
snginss  procursd  froa  Pratt  and  Whitnsy  in  tots  13  and  13* 

3  *  Rsqusst  coapsnsstion  froa  csnsrsl  Elsctric  for  funds 
sxpsndsd  to  rsdssign  F-404  sngins  coaponsnts* 

Pspsrtasar  7^  Nsvy__Pqaltlon; 

concur.  Tbs  Navy  Intends  to  obtain  coapsnsation  for  rsdssign  of 
dsficisnt  coapononts  during  vsrrsnty  nsgotiaticn. 


♦  Contractor  confidential  or  proprietary  data  has  been  deleted. 
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Department  of  the  Nayy  Comments 


Mditleaml  ifmvr  Ceaaaata: 

£&«rodae«iea.  ■Trea  1978  to  thm  dae«  ot  tbm  «iidi.e.  tba  a.s.  H«vy 
preeurad  ItflSB  F->404  angiAM  from  Gmnoral  Sldccr2.c  4nd  21S 
•ndiAOB  from  Frarr  and  vmitnay,  vaiuad  ao  approxxsacaiy  a 
^  •«  Ttia  scaoaamno  sAouid  road  *’?roa  1976  to  tda  data  of 

tta  audit,  t2ia  U.S.  Navy  procurad  1,910  F404  andinaa  from  Ganaral 
Elactric  and  215  andlnaa  frcs  Pratt  and  Whitnay,  valuad  at 
approxiaataly  ic  • 


Saeaground*  Paragraph  2.  "'Siim  Kavy  procurad  19  lota  of  tha 
P->404  angina.  Eaca  lot  of  anginas  ia  a  group  of  anginas  bought 
as  ona  itaa  undar  a  contract*  Ganaral  Elactric  aanufacturad  lota 
1  througtt  18  of  tha  F-404  anginas,  vbila  Pratt  and  Hhltnay 
sanufacturad  soma  of  tha  anginas  in  lots  11#  12#  and  12.**  Tha 
Navy  has  procurad  17  Lots  of  tha  F*404  angina.  Tha  advanca 
acquisition  contract  for  Lot  18  (rV94>  has  baan  avardad  but  not 
yat  dafinitisad#  and  daiivarias  ara  not  scftadulad  to  bagin  until 
April  1995*  Tha  quantity  of  1#910  rafarrad  to  in  tha  Exacutiva 
sunsuury  and  tha  first  paragraph  of  tha  Background  saetion  ara  tha 
nuscar  of  anginas  for  Lots  1  through  17  only  • 


Pmam  pgyaoraoh  1.  "Pursuing  Raicbursasant  for  Warranty  Claixas 
Associatad  with  Dafansa  ia  tha  Navy^s  F-404  £ngina.“  Tha 
statasant  **othar  dafactiva  ccnponants  that  ara  covarad  by 
varranty^  nay  ispXy  that  thara  ara  additional  daficiant  parts 
that  hava  not  baan  citad  rathar  than  tha  mmmm  angina  componants 
frca  anothar  lot  or  anothar  vsndor*  Racwaaand  raviaing  santanca 
to  atata  that  "...  it  had  not  invokad  tha  warranty  provisions  to 
obtain  cospanaation  (including  radaaign  coats)  for  all  dafactiva 
r-404  angina  cosponants  that  ara  covarad  by  warranty." 
Additionally#  dua  to  .tha  clarifications  provided#  "  *  " 

has  baan  raducad  to  ^  " 


raquastad  that  canaral 
Hactric  raasaaaa  tha  livaa  of  all  F-404  angina  componants."  Tha 


Pfloa  6^_oara<frgDh  g.  Engine. 


statasant  should  read  "...  raouaatad  that  Ganaral  Elactric 
raaaaaaa  tha  livaa  of  all  critical  rotating  or  Ufa  lioitad  F-404 
angina  componants  • " 

Pag#  7.  Paragraph  "Cerpenenta  i-  Lot  IQ."  "Howavar#  tha 
lH?ar  did  nSl  iSeluda  i  fa^  dlskTtng  aft  shafts  in  172 

anginas  that  wars  purehasad  undar  lot  10."  Notifications  of 
dafact  for  thaaa  two  parts  hava  sines  baan  isauad  undar  Contract 
KOOOi9-a9-c-oi29  for  Lot  10.  Saa  attaehmant  (a)  list  of  dafact 
lattars  isauad  by  tha  contracting  officar. 


Pagh. 


-y  7 .  "Sactlcn  £.2."  should  raad  "Saetion  E.4. 


P.  _i,  "The  Stage  i  fan  disk  and  tha  aft  shaft 

hava  oaan  reoasignao  bacausa  tha  173  stags  i  fan  disks  purenasad 
unoer  lot  10  ara  axpacted  to  acniava  *  engine  cyclaa#  or  iaaa 
than  half  tha  *  that  ara  warranted.  Slailairly#  tha  aft 
stiafta  are  axpactad  to  achieve  only  *  of  tha  *  cyclaa 
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varranrcd.  ** 

T&a  words  **undsr  l»ot  10**  should  bo  addod  a^bor  bbo  word 
•warrancad**  in  thm  tiTsz  sonranca  and  addad  to  tba  and  of  tna 
last  santanca,  as  cyclas  warranrad  diffar  from  angina  contrace  to 
angina  contract. 

Tbs  correct  nuabar  of  cyclas  acbiavad  by  tbs  stags  1  dls Jc  is 
actually  *  and  not  *  dua  to  rafinanant  in  iifa 
calculations.  Tbarafora,  *  should  raplaca  *  .  This 

ganaratas  tba  following  corr actions  in  Appandlr  3  of  tha  raport; 

Haw  Lifs  Liait  Cyclaa  * 

Warrantad  cyclas  Hot  Acbiavad  ^ 

Additional  Parts  Haadad 
PaiabursBSiant  3aq*d  fron  Mfr 

Tba  corrsct  nuabar  of  cyclas  acbiavad  by  tba  aft  shaft  is 
actually  *  and  not  *  .  Tbarafora.  "  *  "  should  raplaca 

*•  *  This  ganaratas  tba  fcilowmg  corractions  in  Appandia  fl 

of  tba  report: 

Haw  l*ifs  Limit  cyclas  * 

Warrantad  C*/clmm  Hot  Acbiavad  2 

Additional  Parts  Haadad  7 

Raimbursaaant  Raq*d  rroa  Hfr  ^ 

vmam  fl .  ogyaqraph  _2.  "...at  least  *  Should  ba 

pursusa..."  Tba  correction  in  tba  nuabar  of  cyclaa  for  tba  atsga 
1  disJc  and  aft  shaft  fdiscussad  undar  paga  8»  paragrapn  1  ahovaj 
causaa  tba  *  to  fcacoaa  * 

P*oe  g  ■  !? .  **.••  contract  nuabar  H00019*a6*C*0045** 

snould ‘ raid  HQ0019-88-C-0247 .  Contract  nuabar  H00019-«a“C-0045 
is  a  Pratt  and  Whitnay  contract  not  a  Canarsl  Elactric  contract. 

B.  4.  "..itba  Havy  had  not  notifiad  Gaaarml 

Elactric  of  a  warxintY  braaca  on  two  coaponants#  tba  high 
py aodula*s  aft  spool  and  tba  high  praasura  turbina 
aodula*s  dlsJc,  in  lots  12  through  13  that  ara  not  axpactad  to 
^mmz  zhmij:  structural  Ufa  raguirsaants  aa  spaoifiad  in  paragraph 
A.  7  of  tba  warranty.  Wa  aatlaata  that  at  laaat  * 

should  ba  pursuad  from  canarai  Elactric  througa  tba  warranty  for 
lost  on  aft  spool  and  tba  disJc  {Appandiae  CJ  -  " 

hiob  praaaure  coapraaaor  (HPC)  aft  spool  cyclaa  ara  currantiy 
at  *  whicb  axeoads  tba  warranty  life  of  *  cyclaa. 

Tbsra  is  no  brascb  and  no  naad  to  issua  a  notification  of  dafan 
lattar.  Tbarafera,  tba  inforriation  regarding  tba  HPC  Aft  spool 
snould  ba  delated  froa  Appanoix  C. 

.High  cress ure  turbine  (HPTJ  bisX  Iifa  cay  ba  reducaa  zo 
acproiisataly  *  cyclaa  in  early  1394.  panding  t..B  next 
*"tcri=;  life  upaata  dua  January  1994,  Whan  coaparao  to  tba 
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can'cract  H000l9-a«-c-oa47  warranty  llait  of  *  eyelas.  this 
vlaids  a  hraach  of  *  cyeiss  not  *  cyclas  as  eitad  in 
j^sndix  C  of  tha  rapert.  A  netifioatAon  of  dafaet  iattar  was 
^suad  to  canarai  Elaetric  for  tha  HPT  DlsX  for  this  eontraet. 
(Saa  Attaebmant  (A) ) .  TBaaa  eorraetions  ^anarata  tha  foiiowing 
chaneas  to  Appandix  c: 


Nav  U.fa  Lisit  Cycias 
Warrantad  C/eias  Mot  Aehiavad 
Additional  Parts  Haadad 
]ta.UBhorsaBant  Raq'd  Proa  Mfr 


>  * 
<  * 
<  * 
* 


Page  9.  wayagraan. 


...  at  laaat  *  of  ceapenants 

Givai)  tha  corraetad  inferaation  ptwidad  to  paoa  a. 
paragraphs  l  and  3  aheva.  tha  *  caeoaaa  * 


At?P<Tlfl  i-X  O  SliOUXci  Jfc®  COJFT*Ct#de 


=  9.  A.  ".aenavy  Canarai  Slacrric  * 

rAPpanciy  raaaaian  rhosa  angina  cpaponancs  undar  tta 

r-~onanr  Improvamant  Prograa  .  • .  .  Radaaiqn  of  thm  Staga  3  Fan 
viSa  citad  in  Appandix  £,  at  a  coat  of  *  is  a  waar  prooia® 
not  aaaociatad  witd  txa  fan  lifa  prcolaas,  and  is  not  a  varranty 
braaea.  TBarafora,  tba  staga  3  fan  vana  coats  of  *  adouid 
wl  dalatad  froa  Appandix  £•  raaultlng  in  a  ravisad  total  of 

*  .  TUa  Wavy  will  puraua  racovary  of  tda  rsdaaxgn  costs 

**-T?  eovarad  componants  during  final  varranty  nagotxatlons .  Tda 
usa  of  tda  Coaponaat  Irprovaaant  Program  (Cr?)  eon«aet  to 
4-.*.-,ea  worx  for  tba  Staga  1,  2  and  3  diaXs  and  tda  aft  saaft 
vaa'dua  to  cna  aafaty  isauas  involvad.  Tba  CIP  contract  «11  not 
ba  usad  for  any  futura  raoaaign  affsrt  dua  to  a  warranty  feraaen* 


5.;  "Tba  Navy* a  warrantias  •  •  ecaaponants*  Wa 
radaaignade  Tba  costa  *.eaxiginas  To  racovar 
*  .  tba  Navy  aust  act  to  invoice  tao 


tba  aatiaatad 

provisionn  of  its  waxxantias 

Sivsn  tths  corrsetsd  iafotaation  prowidsd  for  Psgs  8,  psrsgrapns  l 
and  4  shows,  rspises  “  *  “  with  -  *  ."and 

rspiaes  ths  "  *  "  vita  * 

•^s  Ksvy  has  invoAsd  its  rights  undsr  ths  •'•*^***7  =i*Ms  of 
^tScL  OT00i9-8S-C-0i29  for  iOt  10  and  H00019-.*-^O247  fW 
Lots  12  through  18  for  all  lenown  dsfsetivs  sngihs  pares  as  netad 
in  attaennant  (a)  • 

^gg.eeioes  A  snd-g;  concur 

s— «-  c.  T  r.  and  *j  Baasd  on  tha  corraetad  infersation 
w  fSiS  iTou^  sps5if2S  ^aponaa  aoovs.  Appandicaa  B  F 

.*avs  *— »"  raviasd  and  ara  forwaroad  am  attaeaaanta  (0),  (c, ,  fd) , 

f m )  and  ( f  3 • 
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